Unsafe water is a substantial cause of human diseases and death. The main challenge is the necessity to determine non-traditional effective environmentally friendly energy sources and safe technologies..
which are strong oxidants (oxidation potential is E 0 = 2.8 V). Formation of OH * in advanced oxidation processes (AOPs) is based on chemical, photochemical and photocatalyzed decomposition of H 2 O 2 .
The Goal of the project was development of a new original a borohydrid fuel cell, divided by bipolar membrane (bp) with H 2 O 2 co-generation, which can be used for water treatment by AOPs directly in the catholyte of the fuel cell.
The bp consists of two ion-exchange layers of opposite charge in intimate contact. In the applied electric field, the OH -and H + are produced by water dissociation in bipolar junction and move towards the respective electrodes in the electric field. In such a manner we can maintain pH of catholyte at 2.5-3.2 and alkalinity in the anolyte. Water is replenished in the interface by diffusion through the gel-like membrane layers. The driving forces for the transport of these ions are both, the electrical potential and the concentration gradients. The water splitting requires energy that is supplied by the applied electrical field (0.83 V The experimental setup is shown in the Fig. 1 . Anolyte and catholyte solutions were circulated through the anode and cathode compartments of the FC to the corresponding tanks by means of pumps. Pressure of air, fed from the air-pump to the gas chamber was controlled by manometer. The external load was changed using a box of resistors R, and the FC parameters were controlled by an ammeter and a high impedance voltmeter. Fig. 2 The experimental setup.
Phenol polluted water was used as a modeling solution.
Removal of different concentration of phenol in water is shown in fig. 3 . Initial COD of water changed from 520 to 300 ppm and after 4 hour COD decreased to 5-20 ppm. Influence of temperature at the phenol degradation is shown in Fig. 4 . fig. 3 . Phenol degradation by AOP's methods fig. 4 . Influence of temperature on the phenol degradation Determination of efficiency of the fuel cell operation and water treatment was controlled by Carbon Oxygen Demand (COD) analyzing methods, intermediated compounds, which were produced during oxidation of pollutants, will be determinate by high precision liquid chromatography and toxicity by bioluminescence tests methods.
